Species identification based on biochemical reactions within the former Erwinia herbicola-Enterobacter agglomerans complex (EEC) has often yielded inconclusive results [1] [2] [3] [4] [5] . In 1984, Brenner et al. defined 13 biotypes within the EEC based on DNA-DNA hybridization [6] . In the past, many clinical isolates belonging to the EEC have been repeatedly misidentified as Pantoea (Enterobacter) agglomerans or Pantoea spp. by commercial automated systems, resulting in several case and outbreak reports involving EEC bacteria erroneously attributed to Pantoea species [7] [8] [9] [10] [11] [12] . With the increasing availability of 16S rRNA gene sequences [13] [14] [15] , gyrB sequences [16, 17] , and the use of multi-locus sequence analysis (MLSA) [18, 19] , and more recently of wholegenome sequencing (WGS) [20, 21] , the taxonomy of the Enterobacteriaceae has undergone major changes. Several of Brenner's original biotypes can be now assigned to species such as Leclercia adecarboxylata [22] , Pantoea agglomerans and Pantoea dispersa [23] , Pantoea ananatis [24] , Erwinia aphidicola [25] , Pantoea septica, Pantoea eucrina and Pantoea brenneri [26] , Kosakonia cowanii [27] , Enterobacter sp. [28] , and Buttiauxella spp. However, Brenner's Biotype XII has neither been extensively characterized nor assigned to a specific genus or species yet.
During our investigation of a multi-state sepsis outbreak occurring in Brazil caused by contaminated total parenteral nutrition (M. Pillonetto Rezzonico, unpublished results) preliminary genetic analysis suggested that the enterobacterial species involved bore similarities both with Brenner's Biotype XII isolates from outbreaks occurring in the 1970s in the USA [6, [29] [30] [31] and with Phytobacter diazotrophicus [32] , an endophytic nitrogen-fixing enterobacterial species isolated from wild rice in China. We thus decided to investigate further and 5110RM was selected as representative isolate of the Brazilian outbreak to undergo detailed analysis, along with culture collection strains previously assigned to Brenner's Biotype XII [3, 33] and type strain Phytobacter diazotrophicus DSM 17806 T . Two other strains, Bisph2 [34] and CAV1151 [35] , were not directly available, but were included in the study on the basis of their complete genome sequences (Table 1) .
Amplification and sequencing of the nearly complete 16S rRNA gene was performed as previously described [36] . Sequences of 1530 bp were obtained and used to generate a maximum likelihood tree together with entries of related species retrieved from the GenBank database by means of a BLASTN search. Whenever it was possible, only type strains were selected for the analysis. Isolate 5110RM was found to cluster well within the group of organisms previously assigned to Brenner's Biotype XII [33] , which includes its archetypal strain LMG 5337 [6] and clinical strains ATCC 27981 and ATCC 27990 [3, [29] [30] [31] . Glyphosate-degrading soil bacterium [Enterobacter] sp. Bisph2 [34] and Phytobacter diazotrophicus type strain DSM 17806
T were found to belong to this group as well. A nearby, but separate, clade was formed by clinical strains ATCC 27982, ATCC 27989 T [3, [29] [30] [31] and [Kluyvera intermedia] CAV1151 [35] , possibly indicating a second separate species within the genus Phytobacter (Fig. 1 ). All the above strains, together with a multi-drug resistant isolate unrelated to the initial outbreak (10289RM) obtained in November 2015 during a routine survey for antibiotic resistances in a hospital in Curitiba (Brazil), were included in the ensuing analyses (Table 1) .
MLSA was performed according to the protocol targeting the four standard housekeeping genes proposed by Brady et al. [18] . Using the MEGA7 software [37] , concatenated atpD, gyrB, infB and rpoB sequences (2548 bp) were aligned and compared with the corresponding gene sequences of reference strains of species belonging to nearby taxa, including the genera Kosakonia, Enterobacter, Citrobacter and Kluyvera (Table S1 , available in the online version of this article). A maximum likelihood tree based on concatenated gene sequences was obtained (Fig. 2) , which further supported the distinctiveness of the two clades that were already recognizable in the 16S rRNA tree (Fig. 1) . Both branch depth and gene identities strongly suggested that they represent two separate species within the genus Phytobacter. The distinction between the two Phytobacter species is clearly supported also when using the amino acid sequences to perform MLSA (Fig. S1 ). Identity between Phytobacter diazotrophicus DSM 17806
T and strain ATCC 27989 T , which was selected as type strain for the second candidate Phytobacter species on the basis that the latter was already available both in our lab and in two separate culture collections, was 97.2 % for atpD, 93.1 % for gyrB, 96.7 % for infB, and 95.9 % for rpoB. Evolutionary divergence over sequence pairs for the MLSA gene set was estimated to be 4.2 % between the clade of Phytobacter T (n=9) and that of strain ATCC 27989 T (n=3), whereas the mean distance to other genera was in all cases at least 9.0 % (Table S2) . Within the species, estimates of evolutionary divergences were 0.9 and 1.1 % for Phytobacter diazotrophicus and the clade of strain ATCC 27989 T , respectively (Table S3) .
Available Phytobacter strains (Table 1) were submitted to manual phenotypic testing using API 20E, API 50 CHE (bioM erieux) and Biolog GN2 as well as to automated testing using VITEK 2. The biochemical profiles obtained largely matched those obtained for the original Brenner's Biotype XII (n=14) [6] : all strains produced acid and gas from glucose, were D-adonitol, inositol and triple amino acid (lysine, ornithine and arginine) negative, and citrate, Voges-Proskauer test, lactose, sucrose, salicin, D-sorbitol, Larabinose, L-rhamnose, malonate, acetate, D-xylose, trehalose, cellobiose and aesculin positive. Nitrate was reduced to nitrite and no yellow pigment was produced. Deviating from the original description, all the strains analysed in this work were motile and produced indole, which was true for only one of the fourteen strains analysed by Brenner. The latter was most probably CDC 219-71 (=LMG 5337), which is the only isolate present in both data sets. If correct, this discrepancy suggests that the original Biotype XII represents a broader taxonomical unit with respect to the two species described herein. Overall comparison of the manual and automated biochemical profiles revealed that the two Phytobacter species could be differentiated from each other on the basis of L-sorbose and D-serine, with both substrates being used exclusively by the strains clustering with ATCC 27989 T . Positive indole and nitrite production as well as negative N-acteyl-glucosaminidase, L-proline arylamidase, phosphatase and glycine arylamidase tests allow discrimination of Phytobacter from the nearby genus Kosakonia ( Table 2 ). The results of additional tests are presented in the footnote of Table 2 .
Draft genomes of Phytobacter diazotrophicus DSM 17806
T , of outbreak isolate 5110RM and of strain ATCC 27989 T were obtained using the Illumina MiSeq platform. Genomic DNA was extracted from pure bacterial cultures using the NucleoSpin Tissue kit (Macherey-Nagel) and sheared to a mean size of 700 bp using a Covaris S220 focused-ultrasonicator at the Functional Genomics Centre in Zürich, Switzerland. Library preparation was performed with the TruSeq Nano DNA Library Prep kit for NeoPrep (Illumina), selecting the 550 bp insert size workflow. Paired-end reads (301 bp) were generated on the Illumina MiSeq sequencer. The genomes were de novo assembled using the SeqMan NGen software included in the DNASTAR Lasergene genomics package version 12. Genome sequences of [Enterobacter] sp. Bisph2 (NZ_JXAF00000000) and [Kluyvera intermedia] CAV1151 (NZ_CP011602) were used as templates to refine the assemblies.
The draft genome sequences were annotated using GenDB [38] and included in an EDGAR 2.0 project [39] for comparative genomics with related genome sequences. A core genome tree was generated, which included available genomes of closely related organisms based on the MLSA phylogeny (not all relatives are represented by a genome in GenBank) (Fig. 3 ). The resulting tree shows a similar topology to the one obtained with the MLSA approach (Fig. 2) (Fig. 3) . WGS data were used to perform digital DNA-DNA hybridization (DDH) using Genome-to-Genome Distance Calculator as described by Henz et al. [40] (version 2.1; http://ggdc.dsmz.de) and average nucleotide identity (ANI) as described by Goris et al. [41] using EDGAR 2.0 (39) and/or ANI Calculator (http://enve-omics.ce.gatech.edu/ani/). The complete results for the biochemical panels tested below are listed in Table S4 .
Test substrate
Phytobacter diazotrophicus a Phytobacter ursingii sp. nov. Minimal cut-off points of 70 % DDH (Table 3 ) and 95 % ANI (Table 4) were considered to represent species delineation. These values were exceeded within the clade that included strains Phytobacter diazotrophicus DSM 17806 T , isolate 5110RM and [Enterobacter] sp. Bisph2 as well as within the one composed by strain ATCC 27989 T and [Kluyvera intermedia] CAV1151. On the other hand, these thresholds were not attained when the comparison was performed between isolates belonging to the two different clades, although DDH and ANI values were larger than 45 and 90 %, respectively, confirming that the two groups represent distinct species within the genus Phytobacter. In turn, the latter appears to be well distinct from nearby genera such as Kosakonia, Citrobacter or Enterobacter.
To conclude, the genotypic and phenotypic data presented in this study demonstrate that 5110RM, the archetypal isolate of the multi-state sepsis outbreak that occurred in 2013 in Brazil, belongs to Phytobacter diazotrophicus, a previously described species of which the type strain DSM 17806
T was originally isolated from wild-rice in China [32] . 
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Citrobacter freundii ATCC 8090 The same species includes further clinical strains isolated in the 1970s in the USA (i.e. ATCC 27981, ATCC 27990 and LMG 5337) [3, 6, [29] [30] [31] , a 2015 multi-drug resistant isolate from a hospital environment in Curitiba (Brazil) unrelated to the 2013 multi-state sepsis outbreak, as well as Bisph2, a glyphosate-degrading bacterium isolated from a sandy soil in Algeria [34] . It is noteworthy that a nosocomial outbreak associated with contaminated anticoagulant citrate dextrose solution that occurred in 2010 in São Paulo (Brazil) can also be attributed to Phytobacter diazotrophicus on the basis of the gyrB gene sequence of the isolated bacteria, which was 100 % identical to ATCC 27990 [9] , even if in the original report the organism was misidentified as Pantoea agglomerans [5] . Additionally, clinical strains CAV1151 [35] , ATCC 27982 and ATCC 27989
T [3, 6, [29] [30] [31] were found to represent a novel species within the genus Phytobacter, for which the name Phytobacter ursingii sp. nov. is proposed.
EMENDED DESCRIPTION OF GENUS PHYTOBACTER
The description is based on Zhang et al. [32] and this study. Bacteria belonging to this genus are chemoorganotrophic and able to fix nitrogen. Cells are straight rods 0.6 to 0.7 by 0.9 to 1.2 µm in size, Gram-negative, facultative anaerobic and motile (amphitrichous flagella), non-encapsulated and non spore forming. [32] , all tested isolates including DSM 17806 T were tryptophan deaminase and lysine decarboxylase negative in the API20E test. Phytobacter can be differentiated from related enterobacterial genera based both on physiological and biochemical tests and on DNA hybridization. The type species is Phytobacter diazotrophicus [32] .
EMENDED DESCRIPTION OF PHYTOBACTER DIAZOTROPHICUS
The description of this taxon is the same as the genus Phytobacter cited above and is based on Zhang et al. [32] and this study. The type strain is Phytobacter diazotrophicus (=DSM 
